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EXPERIMENTAL SECTION
Materials and Methods
The poly(propyleneimine) dendrimer (PPI-(NH 2 ) n ) generations 1-5 were commercially available from SyMO-Chem BV (Eindhoven, The Netherlands), The rest of the reagents were purchased from Sigma-Aldrich Chemical Company and were used as received.
Anhydrous THF used for dendrimer preparation was purchased from Scharlau Chemie s.a.
and was dried using a solvent purification system.
The infrared spectra of all the compounds were obtained on a Nicolet Avatar 360 FTIR spectrophotometer in the 400-4000 cm -1 spectral range using KBr pellets and NaCl cells.
1 H-NMR spectroscopy was performed on a Bruker AVANCE 400 spectrometer and on a Bruker AVANCE 300 spectrometer. 13 C-NMR spectroscopy was performed on a Bruker AVANCE 400 spectrometer operating at 100 MHz and on a Bruker AVANCE 300 spectrometer operating at 75 MHz. Elemental analyses were performed using a PerkinElmer 240C microanalyzer.
Mesogenic behavior and transition temperatures were determined using an Olympus DP12 polarizing optical microscope equipped with a Linkam TMS91 hot stage and a CS196 central processor.
Differential scanning calorimetry (DSC) experiments were performed on DSC TA Instruments Q-20 and Q-2000 systems. Samples were sealed in aluminum pans and a scanning rate of 10°C•min -1 under a nitrogen atmosphere was used. The calorimeters were calibrated with indium (156.6°C; 28.4 J•g -1 ) as the standard. Three thermal cycles were carried out. The mesophase transition temperatures were read at the maximum of the corresponding peaks. Thermogravimetric analysis (TGA) was performed using a TA instruments TGA Q5000 at a rate of 10ºC•min -1 under an argon atmosphere.
The XRD experiments were performed on a pinhole camera (Anton-Paar) operating with a point-focused Ni-filtered Cu-Kα beam. Lindemann glass capillaries with 0.9 mm diameter were used to contain the sample and, when necessary, a variable-temperature attachment was used to heat the sample. The patterns were collected on flat photographic film perpendicular to the X-ray beam. Bragg's law was used to obtain the spacing.
UV-vis absorption spectra were measured with a UV4-200 spectrophotometer from ATIUnicam using 10-5-10-6 M solutions in CHCl 3 (HPLC Grade). Fluorescence spectra were measured with a Perkin-Elmer LS50B fluorescence spectrometer using solutions in CHCl 3 of ca. 0.01 absorbance (about 10-8-10-9 M) under excitation at the absorption maximum.
Films were prepared by casting of a solution of ~1 mg/mL in CHCl 3 on a quartz plate.
Cyclic voltammetry measurements were performed on a μ-Autolab ECOChemiepotentiostat, using a glassy carbon working electrode, Pt counter electrode, and Ag/AgCl reference electrode. The experiments were carried out under argon, in CH 2 Cl 2 , with Bu 4 NPF 6 as supporting electrolyte (0.1 mol L −1 ); the scan can rate was 100 mV s −1 .
Synthetic procedures and chemical compound information
Synthesis and characterization of the compounds
Synthetic route to dendrons CzAm and CzBm
Scheme S1. a) Synthetic route to bifunctionalized dendrons CzAm (G1 and G2). b) Structure of dendrons CzBm (G1 and G2) 3. General procedure for the synthesis of the ionic hybrid dendrimers Scheme S2. Synthetic route for ionic hybrid dendrimers derived from PPI dendrimers (G=1-5) and bis-(MPA) bifunctionalized dendrons (D=1,2). PPI is represented in pink. In the carboxylic acid dendrons the carbazole-containing moiety is represented in blue and the mesogenic unit in green.
The ionic hybrid dendrimers were prepared by addition of the PPI dendrimer of appropriate generation (G=1-5) dissolved in dry THF to a solution of the corresponding carboxylic acid dendrons in THF, with the appropriate stoichiometry to functionalize all amine groups of the periphery. The mixture was ultrasonicated for 5 min and the solvent was slowly evaporated at RT and the product dried in vacuum at 40 ºC until the weight remained constant. (125 MHz, CDCl 3 , δ): 178.98, 173.39, 165.34, 163.46, 156.64, 156.52, 144.46, 140.34, 132.19, 125.63, 122.75, 122.50, 121.59, 120.30, 118.76, 115.01, 114.24, 108.66, 67.97, 67.73, 66.96, 66.28, 46.78, 42.85, 40.82, 39.01, 33.85, 31.13, 29.79, 28.63, 24.46, 21.57, 19.18, 18.50, 13.81 173.41, 165.31, 163.45, 156.51, 144.45, 140.32, 132.18, 125.62, 122.74, 122.50, 121.59, 120.29, 118.75, 114.98, 114.24, 108.65, 67.97, 67.71, 66.39, 52.67, 49.61, 46.73, 42.81, 40.82, 38.61, 33.85, 31.13, 29.82, 28.64, 26.85, 24.44, 21.58, 19.18, 18.69, 13.82 . 173.21, 165.23, 163.45, 156.52, 144.44, 140.31, 132.18, 125.61, 122.75, 122.50, 121.56, 120.30, 118.75, 114.99, 114.23, 108.64, 67.97, 67.70, 66.12, 52.51, 46.53, 42.81, 40.82, 38.60, 33.65, 31.12, 29.62, 28.63, 26.95, 24.34, 21.56, 19.18, 18.59, 13.82 .
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IR ( 95, 173.46, 165.29, 163.44, 156.74, 156.46, 144.38, 140.25, 132.14, 125.61, 122.66, 122.47, 121.51, 120.25, 118.72, 114.91, 114.19, 108.65, 67.92, 67.64, 46.64, 42.73, 40.73, 33.81, 31.08, 30.28, 29.69, 28.59, 28.55, 24.87, 24.34, 21.52, 19.15, 18.62, 13.80 . 173.39, 165.30, 163.44, 156.67, 156.49, 144.43, 140.29, 132.16, 125.63, 122.70, 122.49, 121.55, 120.27, 118.75, 114.96, 114.22, 108.66, 67.95, 67.69, 67.05, 66.35, 49.26, 46.61, 42.76, 40.76, 33.82, 31.11, 29.69, 28.61, 25.56, 24.88, 24.36, 21.55, 19.16, 18.56, 13.80 . 172.67, 172.32, 171.78, 156.70, 140.32, 139.52, 129.53, 125.63, 122.75, 122.65, 120.28, 118.75, 115.40, 108.64, 77.20, 74.38, 67.07, 66.76, 56.60, 56.12, 49.95, 46.72, 42.85, 42.26, 40.79, 39.67, 39.50, 38.03, 36.90, 36.51, 36.18, 35.77, 31.83, 31.78, 29.72, 29.35, 29.12, 28.64, 28.20, 28.00, 27.69, 24.44, 24.24, 23.85, 22.80, 22.55, 20.98, 19.26, 18.70, 18.36, 11.82 . 172.33, 171.76, 156.73, 140.32, 139.52, 130.04, 125.64, 122.75, 122.65, 120.29, 118.77, 115.40, 108.65, 77.20, 74.37, 66.89, 56.60, 56.13, 49.94, 46.71, 42.85, 42.26, 40.78, 39.68, 39.51, 38.04, 36.90, 36.51, 36.18, 35.78, 31.78, 29.74, 29.37, 28.64, 28.20, 28.01, 27.70, 24.44, 24.24, 23.87, 22.81, 22.56, 20.98, 19.26, 18.71, 18.47, 11.83 . 172.36, 171.73, 156.81, 140.30, 139.46, 125.61, 122.74, 122.63, 120.28, 118.74, 108.64, 74.31, 67.96, 67.24, 66.86, 56.55, 56.13, 52.47, 52.07, 51.38, 49.89, 46.83, 42.84, 42.24, 40.84, 39.64, 39.51, 38.85, 38.01, 36.86, 36.48, 36.19, 35.79, 31.75, 30.31, 29.80, 29.32, 29.13, 28.65, 28.21, 28.01, 27.69, 27.07, 25.60, 24.47, 24.24, 23.91, 22.82, 22.57, 20.96, 19.24, 18.78, 18.72, 11.81 . 172.37, 171.72, 156.81, 140.31, 139.45, 125.60, 122.73, 122.62, 120.28, 118.75, 108.63, 74.32, 67.96, 67.24, 66.84, 56.55, 56.12, 52.50, 52.07, 51.50, 49.89, 46.82, 42.82, 42.24, 40.84, 39.64, 39.51, 38.83, 38.01, 36.86, 36.47, 36.18, 35.78, 31.75, 30.31, 29.80, 29.32, 29.13, 28.64, 28.21, 28.02, 27.69, 27.07, 25.60, 24.47, 24.24, 23.91, 22.82, 22.57, 20.96, 19.24, 18.75, 18.72, 11.81 . 172.34, 171.66, 156.78, 140.28, 139.40, 125.62, 122.72, 120.26, 118.74, 108.65, 74.28, 67.96, 67.11, 66.76, 56.49, 56.14, 52.06, 51.78, 49.82, 46.81, 42.79, 42.21, 40.86, 39.61, 39.52, 38.02, 36.82, 36.42, 36.20, 35.80, 31.70, 30.31, 29.71, 29.32, 29.12, 28.61, 28.21, 28.02, 27.67, 25.60, 24.43, 24.22, 23.96, 22.84, 22.58, 20.94, 19.21, 18.72, 11.81 . 58, 172.96, 165.48, 163.50, 156.48, 156.02, 144.47, 140.33, 132.22, 125.62, 122.76, 122.53, 121.52, 120.31, 118.75, 115.03, 114.24, 108.63, 67.98, 67.69, 65.96, 65.28, 52.13, 46.81, 46.32, 42.82, 40.83, 36.86, 33.68, 31.12, 29.58, 28.58, 24.37, 21.54, 19.18, 18.27, 17.68, 13.81 172.97, 165.46, 163.50, 156.48, 156.03, 144.49, 140.33, 132.22, 125.62, 122.77, 122.53, 121.53, 120.31, 118.76, 115.04, 114.25, 108.64, 67.98, 67.70, 65.97, 65.28, 50.30, 46.81, 46.32, 42.82, 40.83, 38.08, 33.68, 31.12, 29.58, 28.58, 24.37, 21.54, 19.18, 18.24, 17.67, 13 .81. 15, 172.96, 172.81, 172.73, 172.43, 172.21, 171.89, 155.89, 140.31, 139.41, 125.62, 122.72, 120.30, 118.75, 108.60, 76.71, 74.85, 74.67, 66.36, 66.21, 66.12, 65.98, 65.70, 56.62, 56.10, 49.93, 46.78, 46.70, 42.84, 42.27, 40.75, 39.65, 39.50, 38.04, 37.90, 36.88, 36.52, 36.17, 35.78, 31.85, 31.79, 29.59, 29.20, 29.15, 28.75, 28.62, 28.21, 28.01, 27.65, 24.40, 24.24, 23.82, 22.81, 22.56, 20.98, 19.26, 18.70, 18.05, 17.66, 11.82 172.98, 172.89, 172.75, 172.49, 172.23, 171.92, 155.92, 140.34, 139.45, 125.62, 122.78, 120.32, 118.76, 108.63, 76.75, 74.86, 74.68, 66.38, 66.24, 66.13, 65.99, 65.71, 56.63, 56.11, 49.95, 46.77, 46.71, 42.85, 42.28, 40.85, 39.68, 39.51, 38.07, 37.97, 36.88, 36.52, 36.17, 35.78, 31.85, 31.79, 29.59, 29.20, 29.15, 28.75, 28.62, 28.21, 28.01, 27.66, 24.40, 24.25, 23.83, 22.81, 22.56, 20.99, 19.26, 18.70, 18.06, 17.68, 11.83 62, 140.14, 139.43, 125.63, 122.73, 120.30, 118.67, 108.66, 76.74, 74.83, 74.68, 66.41, 66.25, 66.10, 65.90, 65.73, 56.65, 56.08, 49.93, 46.87, 46.72, 42.83, 42.28, 40.84, 39.62, 39.49, 38.07, 37.97, 36.82, 36.51, 36.18, 35.79, 31.82, 31.73, 29.56, 29.21, 29.11, 28.75, 28.62, 28.21, 28.03, 27.66, 24.40, 24.23, 23.83, 22.81, 22.56, 20.97, 19.26, 18.70, 18.06, 17.68, 11.83 . 14, 172.96, 172.87, 172.73, 172.45, 172.22, 171.92, 155.92, 140.34, 139.44, 125.62, 122.78, 120.32, 118.75, 108.63, 76.75, 74.86, 74.68, 66.38, 66.24, 66.13, 65.92, 65.71, 56.63, 56.11, 49.95, 46.78, 46.73, 42.85, 42.28, 40.85, 39.68, 39.51, 38.07, 37.97, 36.88, 36.52, 36.30, 35.78, 31.83, 31.79, 29.59, 29.21, 29.15, 28.75, 28.62, 28.21, 28.01, 27.68, 24.40, 24.25, 23.83, 22.80, 22.56, 20.99, 19.26, 18.70, 18.08, 17.68, 11.82 . 172.97, 172.88, 172.74, 172.45, 172.21, 171.95, 155.98, 140.34, 139.45, 125.65, 122.78, 120.32, 118.74, 108.63, 76.75, 74.89, 74.68, 66.38, 66.24, 66.13, 65.94, 65.71, 56.63, 56.11, 49.91, 46.77, 46.73, 42.85, 42.28, 40.85, 39.65, 39.51, 38.03, 37.97, 36.88, 36.52, 36.17, 35.75, 31.85, 31.75, 29.59, 29.20, 29.14, 28.73, 28.62, 28.21, 28.02, 27.66, 24.40, 24.26, 23.83, 22.82, 22.56, 20.95, 19.26, 18.70, 18.09, 17.68, 11.82 . 
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Calculations based on the X-ray data
Smectic mesophases
The volume of a cylindrical molecule in the smectic phase can be calculated from its height d (measured experimentally) and its cross-section S:
and the cylinder diameter Ø is related to the density by the following equation:
From the cylinder diameter it is possible to calculate the total cross-section S t and the cross-section per dendron S d :
m being the number of dendrons in each ionic hybrid dendrimer.
Columnar mesophases
The cross-sectional area S of each column in the two-dimensional rectangular lattice can be calculated as S = a x b/2, where a and b are the rectangular lattice constants (Table 3) . 
where N is Avogadro's number. Making the density equal to 1 g cm -3 , the following equation is deduced:
From this equation the values for h d shown in Table 3 are deduced. 
